Self-report measures of driving-related attitudes and beliefs miss potentially important precursors of driving behavior, namely, automatic and implicit thought processes. The present study used an adapted Go/No-go Association Task to measure implicit thought without relying on the participants' self-reports. Implicit attitudes towards safe and risky driving were measured in 53 Danish drivers ( 31 female, 22 male). Further, we explored the relationship between implicit attitudes towards risky and safe driving, and self-reported driving behavior and skills. The results suggest that implicit attitudes towards driving behavior can be measured reliably with the Go/No-go Association Task. Also, the results suggest that implicit attitudes towards safe driving and risky driving, respectively, may be separable constructs, and might thus stem from different cognitive processes. Finally, implicit attitudes were significantly related to self-reported driving behavior and skills for male (but not female) drivers. Pending future research with larger sample sizes, the difference between implicit attitudes towards safe versus risky driving that we observed may contribute to a greater theoretical understanding of the causes of safe and risky driving.
Introduction
The relationship between attitude and behavior has been subject to considerable debate. However, a meta-analysis by Kraus (1995) showed that attitudes generally predict self-reported behavior. This is also the case in the area of road safety, where a number of studies have identified a relationship between attitudes and self-reported driving behavior (e.g. Armitage, Norman, & Conner, 2002; Chan, Wu, & Hung, 2010; Iversen, 2004; Marcil, Bergeron, & Audet, 2001; Parker, Manstead, & Stradling, 1992; Parker, Manstead, Stradling, Reason, & Baxter, 1992; Parker, Lajunen, & Stradling, 1998) . Consequently, changing the attitude towards the target behavior is often seen as a key element in preventive strategies.
However, as stated by Ulleberg and Rundmo (2003) , a very limited effect of this approach has been found. The limited effect may be caused by many factors, and therefore a better understanding of the relationship between attitude and road user behavior is needed.
When exploring driving behavior and attitudes, researchers mostly apply self-report measures. Therefore, the current knowledge about the relationship between attitudes and behavior in relation to road safety is mainly based on consciously accessible attitudes.
However, it has been suggested that in order to get a more detailed understanding of the psychological processes behind this relationship, it is important to look into both the explicit, deliberate processes (i.e., how drivers' conscious attitudes influence behavior) and the implicit processes (i.e., how drivers' unconscious or automatic attitudes influence behavior) (Sibley & Harré, 2009b) . Thus, a more comprehensive understanding of driving behavior and attitudes can be obtained by studying both explicit and implicit processes.
Implicit cognition and driving behavior
Implicit attitudes reflect "introspectively unidentified (or inaccurately identified) traces of past experience" (Greenwald & Banaji, 1995, p. 5) . Whereas self-report measures of preferences or evaluations reveal a participant's introspectively accessible explicit attitude, the measurement of implicit attitudes requires indirect methods that do not rely on a participant's introspection. Implicit attitudes are frequently measured from response errors or from the speed of responding in simple computer tasks that do not require consciously accessing one's attitudes (see below for further details). Measures of implicit attitudes are different from measures that merely encourage fast or spontaneous responding such as, for example, the Response-Frequency Measure of Habit (Aarts, Verplanken, & van Knippenberg, 1997; Verplanken, Aarts, van Knippenberg, & Moonen, 1998; Verplanken, Aarts, van Knippenberg, & van Knippenberg, 1994) . The latter instruments still require brief conscious introspection related to the attitude under investigation before a response can be given. Measures of implicit attitudes, in contrast, are designed to eliminate the need for introspection about the measured attitude completely.
Several studies have shown that implicit attitudes can be activated automatically and can direct behavior without conscious awareness (Chen & Bargh, 1999; Dovidio, Kawakami, Johnson, Johnson, & Howard, 1997 ; see also Greenwald & Banaji, 1995) . The differences between explicit attitudes and implicit attitudes, and the effect of the two on behavior, have been studied within many fields of psychology, including social and cognitive psychology (Fazio & Olson, 2003; Swanson, Rudman, & Greenwald, 2001) , clinical psychology (Buhlmann, Teachman, & Kathmann, 2011; Knowles & Townsend, 2012; Teachman, 2007; Teachman, Gregg, & Woody, 2001) , developmental psychology (Baron & Banaji, 2006; Dunham, Baron, & Banaji, 2004; Phelps, O'Connor, Cunningham, Funayama, Gatenby, Gore, et al., 2000) , market research (Maison, Greenwald, & Bruin, 2001) , and health psychology (Teachman, Gapinski, Brownell, Rawlins, & Jeyaram, 2003) . Recently, also traffic psychology added to the array (Harré & Sibley, 2007; Hatfield, Fernandes, Faunce, & Job, 2008; Sibley & Harré, 2009a, b) . The relationship between explicit attitudes, implicit attitudes, and behavior varies by context. However, implicit attitudes appear predictive of fast or spontaneous decision making, whereas explicit attitudes are more predictive of deliberate behavior (Perugini, 2005; Rydell & McConnell, 2006 ).
An advantage of assessing implicit attitudes, compared to explicit attitudes, is that the responses are less prone to self-presentation strategies. This methodological feature is valuable as implicit measures are less biased by participants' motivation to respond in a desirable way. Therefore measures of implicit attitudes supplement measures of self-report in a relevant way.
Despite the relevance, research assessing implicit attitudes in traffic psychology is scarce. To our knowledge few studies have been conducted. Implicit attitudes towards speeding were assessed by Hatfield et al. (2008) who demonstrated negative evaluation of speeding not only in explicit attitudes, but also in implicit attitudes. Sibley and Harré (2009a) tested the impact of different traffic safety advertisements on drivers' explicit and implicit self-enhancement bias (excessive belief in own driving skills) and found that only explicit attitudes were affected by the advertisements. In another study, drivers' self-enhancement bias in relation to driving ability and driver caution was tested (Harré & Sibley, 2007) . It was found that especially men displayed a strong self-enhancement bias in driving ability, and that both men and women had strong self-enhancement bias in driver caution. Further, the effect was stronger when measured implicitly rather than explicitly. Finally is has been found that men had significantly higher levels of driving self-enhancement bias than women, both explicitly and implicitly (Sibley & Harré, 2009b ).
The IAT and the Go/No-go Association task
The previous studies within traffic psychology that measured implicit attitudes applied the Implicit Association Test (IAT) method. The IAT (Greenwald, McGhee, & Schwartz, 1998) measures the mental association between concepts from reaction times, bypassing deliberate processing. The assumption behind it is that it is easier for people to respond when concepts are strongly connected in the mind (Nosek & Banaji, 2001; Nosek, Greenwald, & Banaji, 2007) . The IAT is designed to test the preference for one of two oppositely valued target concepts, or pairs of attitude objects. The classic example is insects versus flowers. In the traffic safety context, this could be replaced with risky versus safe driving behavior. However, having a positive attitude towards one concept, does not necessarily imply that one has a negative attitude towards the opposite concept. For example, having a positive attitude towards talking on the mobile phone while driving, does not imply that one has a negative attitude towards not talking on the phone while driving. Further, there might not always exist a saliently opposite concept to the concept under investigation (for further discussion of this methodological problem of the IAT see f.
ex. Brendl, Markman, & Messner, 2001; Nosek & Banaji, 2001; Siebler, González, Ordóñez, Bohner, Haye, Sirlopú, et al., 2010) .
Previous research on implicit attitudes in the traffic safety context has used the IAT.
However, target concepts such as safety and risk may not be opposite pairs in people's minds, but may be empirically separable constructs. To investigate this possibility, research instruments are needed that allow for the measurement of implicit attitudes towards the concepts separately. Fortunately such instruments exist.
One measure of implicit attitudes that does not rely on opposing concepts is the Go/No-go Association task (GNAT) method (Nosek & Banaji, 2001) . The GNAT allows the researcher to test implicit attitudes towards single attitude concepts like for example insects, without the comparison with flowers. In a traffic safety context, this gives the opportunity to test implicit attitudes towards risk and safety separately. Unlike the IAT, the GNAT has not yet been extensively applied, and thus more studies are of methodological interest. The GNAT will be described in more detail in the materials and method section.
Self-reported driving behavior and driving skills
The primary purpose of the present study was to explore implicit attitudes towards safe and risky driving. A second purpose was to compare these attitudes to self-reported driving behavior as measured by the Driver Behavior Questionnaire (DBQ) (Reason, Manstead, Stradling, Baxter, & Campbell, 1990) , and to driving skills as measured by the Driving Skill Inventory (DSI) (Lajunen & Summala, 1995) .
Because driving behavior generally refers to the way persons prefer to drive or habitually drive the car, and driving skills refer to how good drivers are at handling the car (Elander, West, & French, 1993; Evans, 1991; Näätänen & Summala, 1976) , the two are interrelated in expressing a general way of driving, and both have been related to self-reported accident involvement (de Winter & Dodou, 2010; Glendon, 2007; Lajunen, Corry, Summala, & Hartley, 1998a; Lawton, Parker, Manstead, & Stradling, 1997; Parker, Reason, Manstead, & Stradling, 1995a; Parker, West, Stradling, & Manstead, 1995b; Rimmö & Åberg, 1999) .
Thus, driving skills and behavior are related to how safe or risky drivers are in traffic, and therefore we wanted to compare these explicit measures of driving behavior to the implicit attitudes.
In the DSI, driving skills are divided into two types of skills, perceptual-motor skills and safety skills. Perceptual-motor skills rely on information-processing and motor skills, whereas safety skills rely on attitudes and personality factors (Lajunen & Summala, 1995) .
High levels of perceptual-motor skills have been found to be related to risky driving behavior such as driver aggression and accident involvement, whereas the opposite has been found for high levels of safety skills (Lajunen et al., 1998a; Lajunen, Parker, & Summala, 1998b; Lajunen & Summala, 1995 Sümer, Özkan, & Lajunen, 2006) .
In the DBQ, driving behaviors are divided into violations, errors, and lapses (Reason et al., 1990) . Violations are intentional "bad" driving behavior such as aggressive driving; errors are intentional behavior that does not achieve the intended outcome, such failing to notice pedestrians crossing; and lapses are unintentional driving behavior such as getting into the wrong lane (Reason et al., 1990) . Because violations mostly are intentional acts, safety skills can be regarded as the motivation not to perform violations. This has been supported by previous studies, which have highlighted that attitudes towards safety can be a mediator for aggressive driving behavior (Lajunen et al., 1998b) . Because lapses are considered less dangerous and have less impact on traffic safety (Parker et al., 1995a) , only violations and errors were used as measures of driving behavior in the present study.
The present study
The present study's aims were firstly, to test whether the GNAT is a reliable measure of implicit attitudes towards risky and safe driving; second, whether implicit attitudes towards risky driving vs. towards safe driving are separable constructs; and thirdly, to compare drivers' implicit attitudes towards risky and safe driving with their self-reported driving behavior and skill.
We expected the GNAT to be a reliable measure. We had no predictions about the separability of implicit attitudes towards safe and risky driving; the study merely explored this possibility. We expected to find a relationship between implicit attitudes to safe driving and risky driving, and self-reported driving behavior. Similarly, we expected to find a relationship between implicit attitudes to safety and risk, and self-reported driving skills.
Materials and methods

Participants and procedure
As can be seen in Table 1 , the study included 53 drivers. All participants had minimum type B driver license for personal car. All participants had completed the DBQ and the DSI in a previous study (see Martinussen, Møller, & Prato, 2014) , and were invited by email to take part in an online study with a purpose-built GNAT.
Insert Table 1 about here 
Assessment of implicit attitudes using the GNAT
Overview. The GNAT procedure (see below for details) requires participants to perform a simple, non-evaluative classification task with stimuli that represent a target category (f. ex. the category "risky driving"). The task is to be done several times, in systematically varying contexts: sometimes the context is evaluatively positive; at other times it is evaluatively negative. The implicit attitude towards the category is computed from the difference in task performance between the two contexts. For example, if performance in the category-related task is greater when the context is negative rather than positive, then that is interpreted as a negative implicit attitude towards the target category.
Stimulus materials. The present study measured implicit attitudes towards two target categories: safe driving, and risky driving. These were represented by pictures of safe and risky driving situations (see Figure 1 for an example). Evaluative contexts were created with positive and negative words (f. ex., positive: "smile," "pleasure;" negative: "evil," "catastrophe;" see Appendix A for a complete list). The pictures and words were chosen from a pilot-study (N = 80) where pictures of risky and safe driving situations had been rated on five-point semantic differential scales anchored in (0) not dangerous and (4) very dangerous; positive and negative words had been rated on fivepoint semantic differential scales anchored in (-2) very negative and (2) very positive.
GNAT procedure. The GNAT presented stimuli for a short time on the computer screen, one stimulus at a time. The participants were asked to press a response button (the "go" response) if the stimulus on the screen belonged to either a given target category (e.g., it was a picture of a risky driving situation) or a given attribute dimension (e.g., it was a negative word). If the stimulus did not belong to either of these, the participants were asked to do nothing (the "no-go" response). Figure 1 illustrates one such trial: as indicated by the labels "Risky" and "Negative" at the top of the display, a key-press is to be made if either a risky driving situation or a negative word is shown in the center of the screen; otherwise no key-press is to be made. Because the display in Figure 1 does in fact show a risky driving situation, the correct response in this example is to press the key.
The participants were given a short temporal window to respond; if the key was not pressed during this interval, the computer registered a "no-go" response and proceeded automatically. The registered "go" and "no-go" responses were afterwards converted into scores that reflected whether the response was correct or wrong.
Repeated GNAT measures.
We presented the full set of stimuli repeatedly, in blocks of 74 trials each that differed in their instructions. To enable the subsequent computation of implicit attitude scores towards safe driving, one block required the "go" response if the stimulus was a picture of a safe driving situation or if it was a positive word ("safe+positive"), whereas another block required the "go" response if the stimulus was the picture of a safe driving situation or if it was a negative word ("safe+negative").
Analogously, the subsequent computation of implicit attitudes towards risky driving was enabled by including "risky+positive" and "risky+negative" blocks. Further, one of our research questions concerned the reliability of GNAT scores. Therefore all blocks were presented twice, which enabled the subsequent computation of two independent implicitattitude scores per participant for each target category. In line with the GNAT literature we collected the two independent measures under different response deadlines (750 and 600 milliseconds, respectively). This procedural variation works against finding good reliability and is therefore considered a particularly conservative strategy (for further discussion see Nosek and Banaji, 2001) .
Scoring. In a first step we computed indices of task performance for each trial block. As is usual in the GNAT literature we adopted sensitivity scores (signal-detection d') as our performance measure; greater scores indicate better performance. Different from simpler performance measures such as the proportion of correct responses, sensitivity scores are less prone to strategic responding (see Nosek and Banaji, 2001 , for further detail). From the block-wise performance indices we then derived implicit attitude scores for each target category (safe driving, risky driving) by computing the difference in performance between associated blocks. For convenience of interpretation, the direction of computing the difference ("safe+positive" minus "safe+negative;" "risky+negative" minus "risky+positive") was chosen such that greater difference scores consistently represent more normatively desirable implicit attitudes (pro-safety; anti-risk).
Separate scores were computed within each response deadline condition. Overall then, the scoring procedure yielded four independent GNAT scores per participant; these represented implicit attitudes towards two target categories (safe driving, and risky driving), as measured under two response deadlines each (750ms, and 600ms). For the two measures of implicit attitudes towards safe driving, greater scores indicate stronger pro-safety attitudes, whereas for the two measures of implicit attitudes towards risky driving, greater scores indicate stronger anti-risk attitudes.
Insert Fig. 1 about here 
Assessment of driving behavior and driving skills using the DBQ and the DSI
We included two explicit measures of driving behavior and skills in the study: the Driver Behavior Questionnaire (DBQ; Reason et al., 1990) The DSI. Across different driving situations, the Driving Skill Inventory assesses how good respondents consider their own perceptual-motor skills and safety skills to be, using a five-point Likert scale anchored in Well below average and Well above average (for a detailed description see Lajunen & Summala, 1995) . Safety skills and perceptual-motor skills were averaged into a single index where greater scores indicate greater self-reported perceptual-motor and safety skills.
Results
Inter-correlations between implicit attitudes towards risky and safe driving
As can be seen in Table 2 , across the two response deadlines, implicit attitudes towards the same attitude concept (risk600 vs. risk750; safe600 vs. safe750) correlated positively and significantly. This holds true both for implicit attitudes towards safe driving (r = .40, p < .01) and for implicit attitudes towards risky driving (r = .45, p < .01). These findings indicate that GNAT measures of the same attitude concepts lead to repeatable results, even across different response deadlines. Thus, our results suggest that implicit attitudes in the traffic domain can be measured reliably with the GNAT.
At the same time, within each response deadline, the correlations between implicit attitudes towards different attitude concepts (safe750 vs. risk750; safe600 vs. risk600) were weaker and non-significant for both the 750ms threshold (r = .27, p > .05) and the 600ms threshold (r = .27, p > .05). These findings provide initial empirical evidence that implicit attitudes towards risky driving and safe driving may be empirically separable constructs rather than the poles of a single underlying dimension.
Insert Table 2 about here
Implicit attitudes and self-reported driving behavior
As has just been described, implicit attitude scores towards the same attitude concept (but measured under different response deadlines) were significantly correlated. Therefore we averaged the GNAT scores across response deadlines for the next analyses. The mean and standard deviation of the implicit attitudes scores, and their correlations with the DBQ and DSI scores, can be seen in Table 3 . For the whole sample, implicit attitudes towards risk correlated marginally significantly with the DBQ scores. For the women, none of the correlation coefficients were statistically significant. In contrast, we observed two significant correlations for the men. Men's DBQ scores and implicit attitudes towards risky driving correlated positively and significantly, suggesting a counterintuitive result, namely that a greater number of self-reported traffic violations and errors was associated with stronger implicit anti-risk attitudes, r = .44, p < .05. We will return to this finding in the Discussion.
A follow-up analysis revealed that the correlation was due to the DBQ sub-score "violations" (r violations = .49, p < .05), but not to the sub-score "errors" (r errors = .12, n.s.). This pattern suggests that driving errors as measured by the DBQ may be genuine errors rather than the result of implicit thought processes. Further, men's DSI scores and implicit attitudes towards safe driving correlated negatively and significantly, suggesting that lower self-reported driving skills were associated with stronger implicit pro-safety attitudes, r = -.63, p < .01. A follow-up analysis revealed that the correlation was due to both of the DSI sub-scores to approximately the same degree (r perceptual-motor skills = -.58, p < .01; r safety skills = -.53, p < .02).
Insert Table 3 about here
Discussion
The current study is, to the authors' knowledge, the first study to test implicit attitudes towards risky and safe driving by the use of the GNAT. The pattern of intercorrelations between four independent GNAT scores suggests that implicit driving-related attitudes can be measured reliably with the GNAT, and further, that implicit attitudes towards risky driving and safe driving may be distinct constructs. The results also revealed interesting differential correlations of the two implicit-attitude scores with the explicit measures, the DBQ and the DSI, thereby again supporting the notion that implicit attitudes towards safe driving and risky driving may be separable constructs. However, these correlations were found in relation to the male participants only.
Reliability and validity of the GNAT
Two response deadlines each (600ms, 750ms) were used to measure implicit attitudes towards safe driving and risky driving. The inter-correlations between the resulting four GNAT scores show that the instrument reveals similar implicit attitudes towards the same attitude concept, independent of the particular response deadline used, which indicates reliability of the research instrument. Within each response deadline, implicit attitudes towards different (though related) attitude concepts were found to correlate moderately, with the expected positive sign. The observation that the attitude scores correlated positively may be interpreted as first evidence for our GNAT's convergent validity: when measuring attitudes towards related concepts, the instrument reveals related attitudes. At the same time, the positive correlation of implicit attitudes towards safe and risky driving was only of moderate magnitude and non-significant, indicating that the GNAT is sensitive enough to capture differences in the two attitudes.
Implicit attitudes, the DBQ and the DSI
Gender difference
Our results showed gender differences in the correlation pattern between implicit attitudes and the DBQ and DSI scores (see Table 3 ). Various authors suggest that implicit attitudes may be more predictive of spontaneous decision making, whereas explicit attitudes may be more predictive of deliberate behavior (f. ex., Perugini, 2005; Rydell & McConnell, 2006) . If so, then one reason for the gender difference may be that driving behavior is less spontaneous among women than among men. Support for this view stems from studies showing that men have more symbolic and affective motives for car use than women (Ellaway, Macintyre, Hiscock, & Kearns, 2003; Lois & López-Sáez, 2009; Steg, 2005) .
Similarly, prior studies have also found gender differences in the effects of implicit and explicit cognition in relation to driving. It has been shown that men explicitly report greater gender-stereotypical "macho" driving attitudes than women (Harré, Field, & Kirkwood, 1996) , and that such attitudes are linked to greater driving aggression (Krahé & Fenske, 2002) . Also, previous studies have shown that the number of violations increased as a function of masculinity, whereas high levels of femininity reduced these effects (Özkan & Lajunen, 2005) . Moreover, Harré and Sibley (2007) and Sibley and Harré (2009b) found stronger evidence of self-enhancement, measured explicitly as well as implicitly, in men than in women. This indicates that the link between masculine role identification and selfenhancement of driving ability are not only produced by reasoned beliefs of how one should act, but is expressed also at an unconscious level (Sibley & Harré, 2009b) . From this prior research, we might expect that driving has a different meaning to men than women, both because of gender role identification and because of the greater affective and symbolic motives related to driving for men. A link between implicit cognitive processes and selfreported driving behavior should therefore be particularly pronounced, and consequently more readily detectable, in men than in women.
Implicit attitudes towards risky driving, and aberrant driving behavior
Counterintuitively, our findings show that the more own traffic violations drivers report, the more negative implicit attitude towards risky driving they possess. Intuitively one would expect drivers to possess a positive attitude towards risky driving if they engage in such behavior. An explanation for the result may again stem from macho gender role identification.
Our society promotes safe driving through media, driver training and information campaigns (Delhomme, Grenier, & Kreel, 2008) , and most drivers are aware of the dangers of risky driving. However, such knowledge may be overridden by gender role ideals, leading to driver aggression (Harré et al., 1996; Krahé & Fenske, 2002) . This mechanism might lead male drivers to engage in aberrant driving. Anti-risk attitudes might result from drivers learning from the effect of own reckless driving behavior. Hypothetically, to the degree that the own past violations had unpleasant consequences, these drivers may have "learned their lesson" -which is to dislike risk. However, in the continued presence of macho gender roles, this implicit dislike might not be sufficient to change behavior. Another possible explanation might be that male drivers with implicit anti-risk attitudes simply are better at detecting risky driving as risky, and thus more likely to recognize their own traffic violations, and also to remember (and report) them. The exact mechanisms that relate negative implicit riskattitudes to riskier driving behavior cannot be identified from the present data but provide an interesting avenue for future research.
Implicit attitudes towards safe driving, and driving skills
Our study shows that men reporting low driving skills may hold a pro-safety attitude. Quasi as a mirror-image of the finding described above, this may again stem from differences in self-exposure to certain kinds of driving situations. Several studies suggest that drivers who rate their own driving skills as high also perceive a lesser risk for accidents (DeJoy, 1989; Harré, Foster, & O'Neill, 2005; Harré & Sibley, 2007; Lajunen & Summala, 1995; Näätänen & Summala, 1976) . Conversely, drivers who rate their own driving skills and abilities as low should then value safety more, consequently leading them to systematically adopt safe driving techniques. If so, then the low-skill drivers will see the consequences of various driving behaviors differently often in daily life: frequently for safe driving (which they often engage in), but less frequently for risky driving (which they rarely engage in, if at all). Frequent good experiences with safe driving may then lead to strong implicit pro-safety attitudes, whereas the infrequent firsthand experience with risky driving may be insufficient to develop detectable implicit risky-driving attitudes. Alternatively, these drivers might indeed be bad drivers, as selfreported. In that sense, they might be able to identify safe driving situations very well (thus the significant pro-safety attitude), but may not have the proper skills to judge what a risky driving situation is (thus the non-significant anti-risk attitude). In any case, more research is needed to uncover the precise cognitive mechanisms that are at work.
Strengths and limitations
The present study is one of the first to assess implicit attitudes in a traffic psychology context, and is the first study assessing implicit driving attitudes with the GNAT. As a strength of the present work, the use of the research instrument GNAT (rather than Implicit Association Tests as in previous research) readily allowed us to investigate the cognitive structure of implicit attitudes towards safety and risk in depth. In fact, the results then suggest that implicit attitudes towards safe driving and risky driving, respectively, may be separable constructs and might stem from different cognitive processes. Thus, rather than looking at safety and risk as a continuum, it seems that implicit attitudes towards safety and implicit attitudes towards risk are separate dimensions that may vary independently. The results thus indicate the need to measure implicit attitudes towards risky and safe driving separately in future research, too.
However, several limitations should be addressed in future work. The first limitation is the small sample. The sample size is in line with other GNAT studies (e.g., Buhlmann et al., 2011; Knowles & Townsend, 2012; Nosek & Banaji, 2001; Teachman, 2007) . Nevertheless, these studies applied the GNAT in other psychological research fields.
In order to test the robustness of the present results within the field of traffic psychology, further studies with larger samples are necessary. A study with a larger sample size could potentially improve the marginally significant relationships in the present results, as well as detect a relationship between implicit attitudes and self-reported driving behavior among women.
Future studies would also benefit from including other psychologically relevant variables (e.g. explicit attitudes, self-schemas and gender role identification, self-reported driving habits, or objective measures of driving behavior on the road or in a driving simulator), as this may increase the understanding of the relationship between implicit attitudes towards risky and safe driving and driving behavior and skills. Nevertheless, our study illustrates the heuristic, theory-building value of measuring implicit attitudes with instruments such as the GNAT.
Summary and implications
The results indicate that implicit attitudes can be measured reliably with the GNAT.
They further suggest that implicit pro-safety and anti-risk attitudes may be two separable constructs, rather than opposite endpoints of a single implicit-attitude dimension. Pending replication in future research with larger samples, this observation may contribute to a greater theoretical understanding of the cognitive processes behind safe and risky driving behavior.
The difference in implicit attitudes towards safety and risk implies that one should treat the two separately in intervention work: Promoting safety might not deal with the problem of risky driving, and vice-versa. Thus, intervention programs that promote safe driving and combat risky driving separately could be particularly fruitful.
Implicit attitudes and self-reported driving behavior and skills were related significantly among male drivers, but not among female drivers. This result was not explicitly predicted, but is in line with prior research on gender differences in traffic psychology. Above we have speculatively outlined mechanisms whereby symbolic and affective motives, and stereotypical gender-roles (together with other self-schemas) may translate into gender-specific driving behaviors, gender-specific patterns of implicit attitudes, and ultimately, to gender-specific differences in the strength of the implicit attitude-behavior link. These mechanisms should be explored with larger sample sizes in future studies, as they could be important in developing more focused interventions for female or male drivers.
Self-report measures of attitudes and beliefs have not always shown to be predictive of actual behavior (af Wåhlberg, Dorn, De Winter, Dodou & Freeman, 2012) . To know drivers' implicit attitudes towards risky and safe driving, as well as other thoughts and beliefs that they hold implicitly, might give valuable information that can help explain their actual traffic behavior to a greater extent. Consequently, we propose that research on driving behavior may benefit from routinely including measures of implicit thought. 
